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ABSTRACT:  
Introduction: Chronic endometritis has been related to abnormal uterine bleeding but being a clinically 

silent disease, it is often asymptomatic. In absence of findings in TVS as well as in fluid hysteroscopy, 

endometrial dyeing using methylene blue helps in identifying abnormal areas and with HPE examination 

gives a better diagnosis of endometritis.  

Methods:  This study included 27 women with abnormal uterine bleeding in Department of Obstetrics 

and Gynaecology at SMS Medical College, Jaipur over a period of one year. All women underwent 

hysteroscopy and in the absence of any macroscopic abnormalities, chromohysteroscopy using 1% 

methylene blue dye. Biopsy was taken from light as well as dark stained areas. The histopathological 

results of these samples were compared and analysed in relation with differential staining pattern on 

chromohysteroscopic findings and diagnostic accuracy was calculated. 

Results: Out of total 27 patients with AUB, 21 had DLS and 6 had FDS on chromohysteroscopy. 

4(66.67%) patients of FDS were positive for endometritis on HPE. FDS had sensitivity, specificity, PPV 

and NPV as 100%, 91.30%, 66.67% and 100% respectively.  

Conclusion:  Chromohysteroscopy is a new, gainful and remunerative adjunct to hysteroscopy, for 

targeted sampling from correct site, worth pursuing to improve the diagnostic accuracy of endometrial 

biopsy.  
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1. Introduction 

Endometrium is the inner most layer of uterus and 

endometritis is an infection and inflammation of 

the endometrial lining of the uterus.
1
 This is  a 

polymicrobial infection of the endometrium or 

decidua, usually results from an ascending 

infection from lower genital tract
2,3,4

.  

From a pathologic perspective, endometritis can be 

classified as acute and chronic. Acute endometritis 

is characterised by presence of neutrophils within 

endometrial glands
5,6,7 

while chronic variety is 

diagnosed by the presence of plasma cells within 

endometrium. 

Clinically, it is often silent. Therefore, it is difficult 

to estimate its true prevalence in general 

population.
8 

Sometimes clinically, it is diagnosed 

by fever, abnormal uterine bleeding, 

dysmenorrhoea, dyspareunia,
9 

 infertility
10,11

, 

recurrent implantation failure
12,13

 and  recurrent 

miscarriages.
14

 

Abnormal uterine bleeding (AUB) is characterised 

by bleeding at unexpected time or by excessive or 

decreased flow at time of expected menses.  It is 

one of the most common clinical problems in 

gynaecology.  Among uterine factors, chronic 

endometritis contributes to 3 - 10% of cases. 

The diagnosis of chronic endometritis by means of 

two-dimensional transvaginal sonography (TVS) 

and hysteroscopy is difficult in the absence of 

macroscopic abnormalities. The criteria proposed 

by Cicinelli et al
15 

to establish a hysteroscopic 

diagnosis of chronic endometritis are: - Hyperemia, 

Stromal edema and Micropolyps. 
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The histopathological diagnosis of chronic 

endometritis is based on the presence of: 

superficial stromal edema, increased stromal 

density, and inflammatory stromal infiltration 

predominated by the presence of lymphocytes and 

plasma cells
16. 

The presence of a few or even a 

single stromal level plasma cell is also enough to 

settle the diagnosis of chronic endometritis.
17 

 

Accuracy of hysteroscopy and endometrial biopsy 

in diagnosing diffuse endometrial pathologies is 

not well established. Even visually directed 

biopsies can miss the lesions. Besides this, a 

normal appearance in conventional hysteroscopy 

does not assure integrity of endometrial cells.
18

 

Endometrial dyeing during conventional 

hysteroscopy using methylene blue is known as 

chromohysteroscopy. It can be used for the 

detection of endometrial changes that are not 

detected by the naked eye during hysteroscopy.
19

 It 

seems like a new avenue worth pursuing for better 

diagnosis of unexplained endometrial 

pathologies.
20 

Hence, the current study was done to 

evaluate the role of chromohysteroscopy in 

detecting endometritis in patients with normal TVS 

and hysteroscopy, using a safe, readily available 

and a cost effective, methylene blue dye. 

2.   Material and methods: 

This was a hospital based comparative, cross 

sectional study carried out in the department of 

Obstetrics and Gynaecology at SMS Medical 

College, Jaipur over a period of one year. Ethical 

clearance was taken from Institutional Ethical 

Committee. T wenty seven women with   abnormal 

uetrine bleeding were included in our study after 

informed and written consent. Detailed history and 

clinical examination were done followed by 

baseline investigations. Chromohysteroscopy was 

performed in all patients in proliferative phase, 

with normal TVS and hysteroscopic findings, 

guided biopsy was taken and sent for 

histopathology. 

The uterine cavity was visualised as a whole for 

macroscopic abnormalities. After excluding all 

macroscopic abnormalities, 5 ml of 1% methylene 

blue dye was introduced through the hysteroscopic 

inlet. After five minutes of waiting, distending 

medium flow was continued again and 

endometrium was washed. Uterine cavity was then 

again visualised for staining pattern. Biopsies were 

obtained from light as well as dark stained areas 

and sent for histopathological examination in 

formalin. 

3.  Results: 

The mean age of these women was 29.18 ± 7.29 

years in our study. Out of total 27 patients, 40.74% 

had only AUB, 44.44% of the cases had AUB 

along with infertility, while the rest 14.82% of the 

cases presented with AUB with failed IUI. 

21(77.78%) showed diffuse light staining ( DLS), 

while 6 ( 22.22%)  had focal dark staining ( FDS)  

on chromohysteroscopy and  4 (66.67%)  patients 

of focal dark staining were positive for 

endometritis.  

Out of 27 cases of AUB, occurrence of 

undiagnosed chronic endometritis was 14.81% on 

chromohysteroscopy, which were missed on 

conventional hysteroscopy (Table 1). 

4 (66.66%) out of 6 cases with FDS were 

diagnosed with chronic endometritis on HPE, while 

no patient with DLS had chronic endometritis. FDS 

was 100% sensitive for detecting chronic 

endometritis. It had a specificity of 91.30% with a 

PPV of 66.67% and NPV of 100% (Table 2).
 

Table 1:  Distribution of AUB cases according to staining pattern 

Indication Staining Pattern No. of Cases Endometritis on HPE 

 AUB (11) 
DLS 8 0 

FDS 3 2 

AUB with Infertility (12) 
DLS 9 0 

FDS 3 2 

AUB with Failed IUI (4) 
DLS 4 0 

FDS 0 0 

Total (27) 
DLS 21 (77.78%) 0 

FDS 6 (22.22%) 4 (66.67%) 
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       2
 = 16.435        d.f. = 4           p = <0.001        Sig 

 

Table 2: Association of HPE and Staining Pattern in Patients with AUB 

Staining 

pattern 

No. of cases Endometriti

s on HPE 

Sensitivity Specificity PPV NPV 

DLS 21 (77.78%) 0 0.00% 8.70% 0.00% 33.33% 

FDS 6 (22.22%) 4 (66.67%) 100% 91.30% 66.67% 100% 

Total 27(100.00%) 4(14.81%)     

    p value <0.001 

4.   Discussion:  

Conventional hysteroscopy is a gold standard test 

to diagnose endometrial pathologies but in the 

absence of macroscopic abnormalities chronic 

endometritis, which has subtle clinical 

manifestation, is difficult to diagnose. This led to 

birth of chromohysteroscopy . 

In present study, mean age of total 27 patients was 

29.18 ± 7.29 years.  27 patients presented with 

complaint of abnormal uterine bleeding. , 40.74% 

had only AUB, 44.44% of the cases had AUB 

along with infertility, while the rest 14.82% of the 

cases presented with AUB with failed IUI. FDS 

was 100% sensitive for detecting chronic 

endometritis. It had a specificity of 91.30% with a 

PPV of 66.67% and NPV of 100%. 

Methylene blue is an absorptive stain that is 

preferentially absorbed across epithelial cell 

membranes. Kucuk T et al
 20

 and Monsour H. et 

al
21

 found that inflammatory cells had a higher 

uptake of methylene blue helping in diagnosis of 

unexplained endometritis. 

Singh N et al (2013)
22

 who did 

chromohysteroscopic guided endometrial biopsy in 

AUB patients. They observed that 4 (50%) out of 8 

patients with focal staining had chronic 

endometritis. Thus proving a significantly higher 

diagnostic ability of focally stained tissue biopsy in 

detecting undiagnosed endometritis. 

Abd El. Moneim A Saleh et al (2008)
23 

did an 

analytical cross sectional study to evaluate the role 

of chromohysteroscopy in evaluation of 

endometrial pathology in women with 

perimenopausal bleeeding. 100 patients were 

included in the study with no diagnosed 

hysteroscopic endometrial abnormalities. 

According to the pattern of methylene blue 

staining, 60 patients showed focal dark and the 

remaining 40 showed diffuse light blue staining. 

The chromohysteroscopy procedure led to the 

diagnosis of 46 more new endometrial 

histopathologies missed by conventional diagnostic 

hysteroscopy. The overall diagnostic accuracy of 

chromohysteroscopy for detection of new 

histopathologies misssed by the conventional 

hysteroscopy was calculated as sensitivity 93.2%, 

specificity 87.8%, PPV 91.6% and NPV 90% 

respectively. 

Thus it was observed that on chromohysteroscopy, 

diffuse light blue staining strongly suggested a 

normal endometrium free of endometritis and focal 

dark blue staining signified areas of endometritis. 

Chromohysteroscopy is thus a novel technique that 

has not been pursued much but it is a new avenue 

worth pursuing for better diagnosis of endometritis. 

5.   Conclusion:  

Conventional fluid hysteroscopy is a gold standard 

technique to detect intrauterine endometrial 

pathologies. Chronic endometritis, being a 

clinically silent disease, most often present with 

subtle clinical manifestation and is very difficult do 

diagnose in the absence of macroscopic 

abnormalities eg. hyperemia, micropolyps in fluid 

hysteroscopy. Endometrial dyeing during 

hysteroscopic procedure i.e. chromohysteroscopy, 

increases the accuracy of conventional 

hysteroscopy in detecting endometrial pathologies. 

Chromohysteroscopy is thus, a new, gainful and 

remunerative adjunct to hysteroscopy for targeted 

sampling from correct site, worth pursuing to 
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improve the diagnostic accuracy of endometrial 

biopsy.  
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